Assessment of bioactivities of the human milk lactoferrin-osteopontin complex in vitro.
Lactoferrin (LF) and osteopontin (OPN) are both multi-functional whey proteins present at high levels in human milk. These two proteins have a high affinity for each other due to their opposite charges; LF is a basic glycoprotein while OPN is an acidic phosphorylated glycoprotein. LF and OPN were identified to bind to each other over a decade ago, but potential functions of their complex remain unexplored. In this work, we investigated the characteristics of the LF-OPN complex with a focus on its bioactivities. Our results reveal a stronger stability of the LF-OPN complex towards in vitro digestion and more effective binding and uptake by human intestinal cells (HIEC) than LF or OPN alone show. Moreover, the LF-OPN complex promotes proliferation and differentiation of intestinal cells significantly more than the individual proteins do and shows an effect on anti-bacterial function and immune-stimulatory activities intermediate between those of LF and OPN. Thus, by forming a complex in human milk, LF and OPN may protect each other against proteolysis and enhance their individual bioactivities.